Haemorrhagic diathesis in children associated with vitamin K deficiency SALMAN TAJ-ELDIN, LUAY AL-NOURI, AND OMAR FAKRI From the Department ofPaediatrics, University of Baghdad, Iraq sYNoPsis A haemorrhagic diathesis is described in infants; this is preceded and accompanied by constitutional symptoms such as fever, diarrhoea, vomiting, anorexia, and pallor. These children had a severe coagulation abnormality, due to deficiency of vitamin-K-dependent coagulation factors, and it was corrected by administration of vitamin K. No conclusion could be drawn as to the aetiology of this condition but some possible causes are discussed.
In a haemorrhagic disorder that occurs not infrequently in Iraq among infants and small children, certain features are commonly encountered. The incidence is seasonal, mainly in summer and the early months of autumn; prodromal period of fever and diarrhoea commonly precedes the haemorrhagic stage; scattered haemorrhagic lesions are seen with characteristically raised indurated purplish centres surrounded by violet haloes (Fig. 1 ), changing to yellow when the nodular centre disappears followed by the rest of the patch; bleeding from mucous membranes may coexist; the child may be lethargic, look ill, and anorexia, vomiting, and pallor may herald and accompany the haemorrhagic pheno- (1964) . The method of Singer, Mond, Hyman, and Levy (1950) was used in the test for circulating anticoagulants. Vitamin C estimation was done according to the method of Roe and Kuether (1943) .
Owing to the relatively large number of investigations on the blood and the anaemic state of the affected children, full investigations were not done on every child.
RESULTS
All the affected children were in their first two years of life (Table 1) , the youngest being 3 months old.
The male/female ratio was 3/4. All children were Arabs except one who was a Kurd. All cases came from poor families. The (Fig. 3) . The given vitamin K1 and synthetic vitamin K, prothrombin time was estimated 12 hours after administration also. It was normal in the case given vitamin K1 but markedly decreased, though not normal, in the case given synthetic vitamin K (Table IV) . No new haemorrhagic lesions appeared following vitamin K administration, and haematuria, which was present in two cases, cleared up within 24 hours. Rapid improvement in the general condition and disappearance of the constitutional symptoms followed. (Fig. 4) . Studies on the parents and other siblings in the family were done in two cases and included measurement of the bleeding time, coagulation time, and prothrombin time. The results were all normal.
RESPONSE TO VITAMIN K AND TO BLOOD TRANSFUSION Blood transfusion, 10 ml./lb. of body weight, was given to the first six cases (1-6), before vitamin K was tried, and the results showed that prothrombin time was only slightly reduced 24 hours after blood transfusion (Table III) . Prothrombin time, however, eventually returned to normal in a period of six to nine days. Improvement in the general condition was also not appreciable immediately following blood transfusion.
Vitamin K1 (Konakion-Roche), 10 mg., was given to four patients while synthetic water-soluble vitamin K (Synkavit-Roche), 10 mg., was given to the other four intramuscularly. In all cases the prothrombin time returned to normal in 24 hours (Table IV) .
In one case of each of the two groups that were (18) 26 (17) 18 (18) 17 (18) 15 (20) 18 (18) 16 (16) 15 (15) 16 (18) 16 (16) 'The figures between brackets refer to prothrombin time in controls.
DISCUSSION
The association between this haemorrhagic diathesis and vitamin K deficiency is obvious because of the rapid return of the one-stage prothrombin time to normal after vitamin K had been given. The raised, indurated, subcutaneous haematomas have not been described before in vitamin K deficiency, although the evolution of the colour and their association in some cases with haemorrhages in mucous membranes, together with their response to treatment with vitamin K, leave little doubt as to their haemorrhagic nature. Combined deficiencies of prothrombin, factor VII, factor IX (Christmas factor), and factor X are shown to coexist in vitamin K deficiency (Douglas, 1958) , a multiple deficiency similar to that found during coumarin and indandione therapy (Naeye, 1965; Sise, Kimball, and Adanis, 1955; Douglas and Mair, 1958) . Such anticoagulants were not taken by the children under discussion or by their mothers. The tests for circulating anticoagulants were also negative.
Similar combined deficiencies were reported as rare congenital anomalies (Newcomb, Matter, Conroy, DeMarsh, and Finch, 1956; Biggs, 1956) . A congenital aetiology in our cases is unlikely because of the constant association of the haemorrhagic episodes with constitutional symptoms, the negative family history of any haemorrhagic tendency, and the normal results in haemostatic tests of the parents and the siblings. Furthermore the affected children were completely cured.
Liver function tests did not show evidence of liver damage in these patients; furthermore there was no demonstrable deficiency of factor V in any case (Owren, 1949; Stefanini, 1950) . The complete and rapid correction of the prothrombin time with vitamin K is another strong argument against liver damage (Unger and Shapiro, 1948) .
Since in no case in this series antibiotics were used, the vitamin K deficiency cannot be attributed to sterilization of the alimentary tract which may be caused by their prolonged use with consequent lack of synthesis of vitamin K (Herfort and Standand, 1948; Dearing, Mann, and Needham, 1952) . Steatorrhoea and biliary obstruction, which can also lead to vitamin K deficiency, were excluded clinically and by laboratory tests.
Deficient intake of the vitamin may play a part since milk, which formed the only or the main diet of our patients, is deficient in vitamin K (Whitby and Britton, 1963) . The mildly prolonged prothrombin time, sometimes associated with petecheal haemorrhages, in certain cases of kwashiorkor was attributed to this factor (Merskey and Hansen, 1957) . Intestinal hurry with deficient absorption of vitamin K can occur in some cases of gastro-enteritis leading in some cases to prolongation of prothrombin time (Rapoport and Dodd, 1946; Hallman and Kauhtio, 1949) . In our patients only mild diarrhoea occurred in the majority of cases and not in all of them and was usually of short duration, while the prolongation of the prothrombin time was much greater than that described in gastro-enteritis. Moreover, no haemorrhagic lesions of the type described in our patients are observed in gastro-enteritis.
Many of the clinical features in our cases, such as fever, vomiting, mild diarrhoea, anorexia, toxic appearance, and the mild leucocytosis, suggest an infective aetiology. Yet bacterial and viral studies done on the blood and the search for any source of infection and stool bacterial cultures did not reveal any causative factor.
It is possible that these patients have a critically low vitamin K level resulting from its low intake. Any infection, possibly an intestinal viral one, could have caused decreased vitamin K synthesis in the intestine by depressing the normal intestinal flora, thus leading to decreased formation of prothrombin and the other vitamin K-dependent coagulation factors. The seasonal incidence and the common association of the haemorrhagic disorder with fever and diarrhoea are in keeping with this assumption. Further research based on this hypothesis will be the subject of a future communication.
